
said thin film transistor comprising: 

a semiconductor layer formed over said substrate having at least source, drain and 
channel regions and a capacitor forming portion; 

a first insulating film adjacent to said channel region; and 

a gate electrode adjacent to said channel region with said first insulating film 
interposed therebewteen, 

a storage capacitor electrically connected to said thin film transistor, said storage capacitor 
comprising: 

said capacitor forming portion of the semiconductor layer; 

a capacitor forming electrode adjacent to said capacitor forming portion wherein said 
capacitor forming electrode is formed from a same conductive layer as said gate electrode; and 

a second insulating film interposed between said capacitor forming portion and said 
capacitor forming electrode, 

wherein said first insulating film is thicker than said second insulating film. 

j? 

^8. A semiconductor device comprising: 
a substrate; 

at least one pixel electrode formed over said substrate; 

at least one thin film transistor formed over said substrate for switching said pixel electrode, 
said thin film transistor comprising: 

a semiconductor layer formed over said substrate having at least source, drain and 
channel regions and a capacitor forming portion; 

a first insulating film formed on said channel region; and 

a gate electrode formed over said channel region with said first insulating film 
interposed therebewteen, 

a storage capacitor electrically connected to said thin film transistor, said storage capacitor 
comprising: 

said capacitor forming portion of the semiconductor layer; 

a capacitor forming electrode formed over said capacitor forming portion; and 
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a second insulating film interposed between said capacitor forming portion and said 
capacitor forming electrode, 

wherein said first insulating film is thicker than said second insulating film. 

A semiconductor device comprising: 
a substrate; 

a semiconductor layer formed over said substrate, said semiconductor layer having at least 
a pair of impurity regions and a channel region extending therebetween and a capacitor forming 
portion; 

a first insulating film formed adjacent to said channel region; 

a second insulating film formed adjacent to said capacitor forming portion of the 
semiconductor layer, wherein said first insulating film is thicker than said second insulating film; 

a gate electrode formed adjacent to said channel region with said first insulating film 
interposed therebetween; 

a capacitor forming electrode formed adjacent to said capacitor forming portion of the 
semiconductor layer with said second insulating film to form a storage capacitor, wherein said 
capacitor forming electrode is formed from a same conductive layer as said gate electrode; 

a third insulating film formed over said storage capacitor and said gate electrode; 

an electrode formed on said third insulating film; 

a fourth insulating film formed over said third insulating film and said electrode; 
a black mask formed on said fourth insulating film; 

a fifth insulating film formed over said fourth insulating film and said black mask; and 
a pixel electrode formed on said fifth insulating film and electrically connected to one of said 
pair of impurity regions. 

J&d k semiconductor device comprising: 
a substrate; 

a semiconductor layer formed over said substrate, said semiconductor layer having at least 


3 


a pair of impurity regions and a channel region extending therebetween and a capacitor forming 
portion; 

a first insulating film formed on said channel region; 

a second insulating film formed on said capacitor forming portion of the semiconductor layer; 
a gate electrode formed over said channel region with said first insulating film interposed 
therebetween; 

a capacitor forming electrode formed over said capacitor forming portion of the 
semiconductor layer with said second insulating film to form a storage capacitor, wherein said first 
insulating film is thicker than said second insulating film; 

a third insulating film formed over said storage capacitor and said gate electrode; 

an electrode formed on said third insulating film; 

a fourth insulating film formed over said third insulating film and said electrode; 
a black mask formed on said fourth insulating film; 

a fifth insulating film formed over said fourth insulating film and said black mask; and 
a pixel electrode formed on said fifth insulating film and electrically connected to one of said 
pair of impurity regions. 
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^X. A semiconductor device comprising: 
a substrate; 

a light shielding conductive layer formed over said substrate; 
at least one pixel electrode formed over said substrate; 


at/least one thin film transistor formed over said substrate for switching said pixel electrode, 
said thin film transistor comprising: ' 

l a semiconductor layer having at least source, drain and channel regions and a capacitor 
fornung portion, wherein at least said channel region is overlapped with said light shielding 
conductive layer; 

fst insulating film formed on said channel region; and 
a gate electrode formed over said channel region with said first insulating film 
interposed tlfagbeyrtg^h. 
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a storage capacitor electrically connected to said thin film transistor, said storage capacitor 
compnsing: 

said capacitor forming portion of the semiconductor layer; 

Qpacitor forming electrode formed over said capacitor forming portion; and 
a second insulating film interposed between said capacitor forming portion and said 
capacirar tormrag-eiectrode, 

wherein said second insulating film is thicker than said third insulating film. 

A semiconductor device composing: 
£ substrate; 

i. light shielding conductive layer formed over said substrate; 
a first insulating film formed on said light shielding conductive layer; 
a semiconductor layer formed on said first insulating film, said semiconductor layer having 
at least a pair of impurity regions and a channel region extending therebetween and a capacitor 
forming portion, wherein at least said channel region is overlapped with said light shielding 
conductive layer; 

a second insulating film formed on said channel region; 

a third insulating film formed on said capacitor forming portion of the semiconductor layer; 
a gate electrode formed over said channel region with said second insulating film interposed 
therebetween; 

/ a capacitor forming electrode formed over said capacitor forming portion of the 
semiconductor layer with said third insulating film to form a storage capacitor, wherein said second 
insulating film is thicker than said third insulating film; 

a fourth insulating film formed over said storage capacitor and said gate electrode; 
an electrode formed on said fourth insulating film; 

a fifth insulating film formed over said fourth insulating film and said electrode; 
a black mask formed on said fifth insulating film; 

a sixth insulating film formed over said fifth insulating film and said black mask; and 


5 


apixel electrode formed on said sixth insulating film and electrically connected to one of said 
pair o^mipurity regions. 

✓35. A projector compnsing: 
a light source; and 

a liquid crystal panel for modulating light from said light source, said liquid crystal panel 
comprising: 

a substrate; 

at least one pixel electrode formed over said substrate; 

at least one thin film transistor formed over said substrate for switching said pixel electrode, 
said thin film transistor comprising: 

a semiconductor layer formed over said substrate having at least source, drain and 
channel regions and a capacitor forming portion; 

a first insulating film adjacent to said channel region; and 

a gate electrode adjacent to said channel region with said first insulating film 
interposed therebewteen, 

a storage capacitor electrically connected to said thin film transistor, said storage capacitor 
comprising: 

said capacitor forming portion of the semiconductor layer; 

a capacitor forming electrode adjacent to said capacitor forming portion wherein said 
capacitor forming electrode is formed from a same conductive layer as said gate electrode; and 

a second insulating film interposed between said capacitor forming portion and said 
capacitor forming electrode, 

wherein said first insulating film is thicker than said second insulating film. 

*£ 

sft. A projector comprising: 
a light source; and 

a liquid crystal panel for modulating light from said light source, said liquid crystal panel 
comprising: 
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a substrate; 

at least one pixel electrode formed over said substrate; 

at least one thin film transistor formed over said substrate for switching said pixel electrode, 
said thin film transistor comprising: 

a semiconductor layer formed over said substrate having at least source, drain and 
channel regions and a capacitor forming portion; 

a first insulating film formed on said channel region; and 

a gate electrode formed over said channel region with said first insulating film 
interposed therebewteen, 

a storage capacitor electrically connected to said thin film transistor, said storage capacitor 
comprising: 

said capacitor forming portion of the semiconductor layer; 
a capacitor forming electrode formed over said capacitor forming portion; and 
a second insulating film interposed between said capacitor forming portion and said 
capacitor forming electrode, 

wherein said first insulating film is thicker than said second insulating film. 

A projector comprising: 
a light source; and 

a liquid crystal panel for modulating light from said light source, said liquid crystal panel 
comprising: 

a substrate; 

a semiconductor layer formed over said substrate, said semiconductor layer having at least 
a pair of impurity regions and a channel region extending therebetween and a capacitor forming 
portion; 

a first insulating film formed adjacent to said channel region; 

a second insulating film formed adjacent to said capacitor forming portion of the 
semiconductor layer, wherein said first insulating film is thicker than said second insulating film; 
a gate electrode formed adjacent to said channel region with said first insulating film 



7 


interposed therebetween; 

a capacitor forming electrode formed adjacent to said capacitor forming portion of the 
semiconductor layer with said second insulating film to form a storage capacitor, wherein said 
capacitor forming electrode is formed from a same conductive layer as said gate electrode; 

a third insulating film formed over said storage capacitor and said gate electrode; 

an electrode formed on said third insulating film; 

a fourth insulating film formed over said third insulating film and said electrode; 
a black mask formed on said fourth insulating film; 

a fifth insulating film formed over said fourth insulating film and said black mask; and 
a pixel electrode formed on said fifth insulating film and electrically connected to one of said 
pair of impurity regions. 



projector comprising: 


a light source; and 

a liquid crystal panel for modulating light from said light source, said liquid crystal panel 
comprising: 

a substrate; 

a semiconductor layer formed over said substrate, said semiconductor layer having at least 
a pair of impurity regions and a channel region extending therebetween and a capacitor forming 
portion; 

a first insulating film formed on said channel region; 

a second insulating film formed on said capacitor forming portion of the semiconductor layer; 
a gate electrode formed over said channel region with said first insulating film interposed 
therebetween; 

a capacitor forming electrode formed over said capacitor forming portion of the 
semiconductor layer with said second insulating film to form a storage capacitor, wherein said first 
insulating film is thicker than said second insulating film; 

a third insulating film formed over said storage capacitor and said gate electrode; 

an electrode formed on said third insulating film; 
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a fourth insulating film formed over said third insulating film and said electrode; 
a black mask formed on said fourth insulating film; 

a fifth insulating film formed over said fourth insulating film and said black mask; and 
a pixel electrode formed on said fifth insulating film and electrically connected to one of said 
pair of impurity regions. 


A projector comprising: 
a light source; and 

a liquic crystal panel for modulating light from said light source, said liquid crystal panel 
comprising: 

a substrate; 

a light shielding conductive layer formed over said substrate; 
at least! one pixel electrode formed over said substrate; 


at least one thin film transistor formed over said substrate for switching said pixel electrode, 
said thin film transistor comprising: 

a semiconductor layer having at least source, drain and channel regions and a capacitor 
forming portion, wherein at least said channel region is overlapped with said light shielding 
conductive layer; 

a first insulating film formed on said channel region; and 

a gate electrode formed over said channel region with said first insulating film 
interposed tlierebe\ 

a storage cjapacAtor electrically connected to said thin film transistor, said storage capacitor 
comprising:] 

said capacitor forming portion of the semiconductor layer; 
a capaoitQP'forming electrode formed over said capacitor forming portion; and 
a second insulating film interposed between said capacitor forming portion and said 


capacitor 


brming electrode, 


wl erein said second insulating film is thicker than said third insulating film. 
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I. A projector comprising: 
aUight source; and 

a jiquid crystal panel for modulating light from said light source, said liquid crystal panel 
comprisir 
Ou , a sbbstrate; 

G>i * a light shielding conductive layer formed over said substrate; 

a fiAt insulating film formed on said light shielding conductive layer; 
a semiconductor layer formed on said first insulating film, said semiconductor layer having 
at least a pafr of impurity regions and a channel region extending therebetween and a capacitor 
forming portion, wherein at least said channel region is overlapped with said light shielding 
conductive layer; 

a second insulating film formed on said channel region; 

a third insulating film formed on said capacitor forming portion of the semiconductor layer; 
a gate el tetrode formed over said channel region with said second insulating film interposed 
therebetween; 

a capac tor forming electrode formed over said capacitor forming portion of the 
yer with said third insulating film to form a storage capacitor, wherein said second 
is th^eKerjhan said third insulating film; 

insulating film formed over said storage capacitor and said gate electrode; 
an electrode formed (Wsaid fourth insulating film; 

a fifth insulating-film formed over said fourth insulating film and said electrode; 
a black n ask formed on said fifth insulating film; 

a sixth insulating film formed over said fifth insulating film and said black mask; and 
a pixel ele ^trode formed on said sixth insulating film and electrically connected to one of said 
pair of impurity regions. 

J%9. The semiconductor device according to claim wherein a film thickness of said first 
insulating film is between 50 to 200 nm and a film thickness of said second insulating film is between 
5 to 50 nm. 


semiconductor 
insulating film 
a fourth 
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semiconductor device according to claim ^wherein a film thickness of said first 
insulating film is between 50 to 200 nm and a film thickness of said second insulating film is between 
5 to 50 nm. 

Jfr^The semiconductor device according to claim 29^wherein a film thickness of said first 
insulating film is between 50 to 200 nm and a film thickness of said second insulating film is between 
5 to 50 nm. 

JZ. The semiconductor device according to claim 50f wherein a film thickness of said first 
insulating film is between 50 to 200 nm and a film thickness of said second insulating film is between 
5 to 50 nm. 

>^The semiconductor device according to claim -31vwherein a film thickness of said first 
insulating film is between 50 to 200 nm and a film thickness of said second insulating film is between 
5 to 50 nm. 

-4<The semiconductor device according to Claim 32^wherein a film thickness of said second 
insulating film is between 50 to 200 nm and a film thickness of said third insulating film is between 
5 to 50 nm. 

✓45. The projector according to claim H; wherein a film thickness of said first insulating film 
is between 50 to 200 nm and a film thickness of said second insulating film is between 5 to 50 nm. 

Ao. The projector according to claim 54, wherein a film thickness of said first insulating film 
is between 50 to 200 nm and a film thickness of said second insulating film is between 5 to 50 nm. 

^fTThe projector according to claim 25/wherein a film thickness of said first insulating film 
is between 50 to 200 nm and a film thickness of said second insulating film is between 5 to 50 nm. 
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The projector according to claim,3<C wherein a film thickness of said first insulating film 
is between 50 to 200 nm and a film thickness of said second insulating film is between 5 to 50 nm. 


, The projector according to claim .S^wherein a film thickness of said first insulating film 
is between 50 to 200 nm and a film thickness of said second insulating film is between 5 to 50 nm. 

✓50. The projector according to Claim 2ft, wherein a film thickness of said second insulating 
film is between 50 to 200 nm and a film thickness of said third insulating film is between 5 to 50 nm. 

✓ST. The semiconductor device according to Claim/Si' wherein said light shielding conductive 
layer comprises a material selected from the group consisting of phosphorous doped silicon, boron 
doped silicon, tungsten, tantalum, molybdenum, titanium, metal silicide and metal nitrate. 

. The semiconductor device according to Claim 32^ wherein said light shielding conductive 
layer comprises a material selected from the group consisting of phosphorous doped silicon, boron 
doped silicon, tungsten, tantalum, molybdenum, titanium, metal silicide and metal nitrate. 


J*, 

\ The projector according to Claim wherein said light shielding conductive layer 
comprises a material selected from the group consisting of phosphorous doped silicon, boron doped 
silicon, tungsten, tantalum, molybdenum, titanium, metal silicide and metal nitrate. 

£4. The projector according to Claim >8, wherein said light shielding conductive layer 
comprises a material selected from the group consisting of phosphorous doped silicon, boron doped 
silicon, tungsten, tantalum, molybdenum, titanium, metal silicide and metal nitrate. 

o 5 . The semiconductor device according to Claim ^1 , wherein said light shielding conductive 
layer is floating. 
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jSb.The semiconductor device according to Claim^^wherein said light shielding conductive 
layer is floating. f - 

4 it 

JH. The projector according to Claim yf t wherein said light shielding conductive layer is 
floating. 

& if 

The projector according to Claim }%, wherein said light shielding conductive layer is 

floating. 

# % y 

J8. The semiconductor device according to Claim M, wherein said light shielding conductive 
layer is electrically connected to a fixed potential. 

The semiconductor device according to Claim ^wherein said light shielding conductive 
layer is electrically connected to a fixed potential. 

#\. The projector according to Claim^ wherein said light shielding conductive layer is 
electrically connected to a fixed potential. 

p£. The projector according to Claim )%, wherein said light shielding conductive layer is 
electrically connected to a fixed potential. 

An electronic device having the semiconductor device of claim-T^ wherein said electronic 
device is selected from the group consisting of a portable telephone, a video camera, a mobile 
computer, a goggle type display, a personal computer, an electronic game equipment, an image 
reproduction device, and a digital camera. ^ 

OT. An electronic device having the semiconductor device of claim^ wherein said electronic 
device is selected from the group consisting of a portable telephone, a video camera, a mobile 
computer, a goggle type display, a personal computer, an electronic game equipment, an image 
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